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mm^i mm 

(IH — f ^i$ry-;i/- 1 - 6-— hD- 1, 2, 3, 4-5^^^t:K 

[pool] ; 



[0 0 0 2] 



J- 



* 

s (^-fts^^ft m^jS mjR^b^l^A. m:^, 1998) V . 

#M0^ffl (glioblastoms multiforme^ J[^Tgl^oblastomah%V^-^„ ) (j:. 



^^!Ji^*^ii^bfe4'H'T?=fe. 1986^^3?)^e>1990^CD5^^#^(8.0%)li, 2 O^tsf 
3i# 43(3) ,338-350, 1999), ^^^?&)^^©ifS5i:iO^^MStlT V^S„ 
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V^^Ci:y, m^^nmmWm (primary glioblastoma de novo) , JScXJ^m^^n 
&B^B (Secondary glioblastoma) lC4^^$tl<So ^l§tt#®JP^ffl«> 4 5 

<SlifjEM®#MJP^ffi (de novo glioblastomaii ) "tJ^S (Patholo 
gy and Genetics of the Nervous Systems. 29-39 (lARC Press, Lyon, France, 

2000) )o 

> ^^m^m.X\%-\'^tAf^fmimt.nhi[\.tJi\^ (Neurol. Med. Chir. (Tokyo) 3 
4, 91-94, 1994, Neurol. Med. Chir. (Tokyo) 33 425-428, 1993, Neuropathol 
ogy 17, 186-188, 1997) „ H2^{CfeV%T, ^SjP^SOji/SjSS:*^-^ 

#M'SMS:^oTV^^ (Trends Neurosci. 16, 359-365, 1993, Annu. Rev. Neur 
osci. 17, 31-108, 1994, Prog. Neurobiol. 54, 581-618, 1998). AMPA^^#: 
ti#@Milim^{C#<<7)^yrlffl5g{C=fe)^JiL/TV>§ (Trends Pharmacol. Sci 
. 21, 252-258, 2000). AMPA^^#;li, 4 o CD if ^ n »y h GluRl-4;()^e>^<5c 

mk^mwoc a.^^^^mt'^zr=L:=,v h(ommzm^ir^. BP-fe>. GiuR2-9-:^ 

:x=Lv h^m-t^^m-mt. C a 2+5^3^^*'?® < , GluR2&if7t;5iV%^^#:li, 
C a2"^^j^tt*^lffVN. GluR2-9-:/:x— h35)^#v%lSif, C s.^^mMmtWi.'Pir ^ { 
Trends Neurosci. 16, 359-365, 1993, Annu. Rev. Neurosci. 17, 31-108, 199 
4, Prog. Neurobiol. 54, 581-618, 1998). GluR2(D^i^<5D'it^li. Z^UOM 

7i(.m^0i2)<Dir^jm^^izm^ir^o :r.(Dm^it. GiuR2^ttr;i/=^~>(R) 

^^id/^L site)(DrJV^=^yi!j'^^jm^yicn^m:^^M=.m^. gJg|GluR2(Q) 



ffifE# 2003-3033397 




#2 002-094313 



iZ^^Xmm^tl^:^'=E^-^mmts iSC A^'^mi^^^^-t (Trends Neurosci 
. 16, 359-365, 1993, Annu. Rev. Neurosci. 17, 31-108, 1994), 
[0 0 0 3] 

mm^tMM^^mt^o :it\>hizmut^^mit. ^«:tyI^7^>K^■^^ 

-f N — 2MMJb^MJi§itflSMM (cortical oligodendrocyte-type 2 astrocyte pro 
genitor, 0-2A)^, i/ U V(Z)S2SliM"e^S if U Ttfflg$fflJ^T*%B (G 
lial Cell Development 209-220, BIOS Scientific Publishers, Oxford, UK. 1 
996, Glia 15, 222-230, 1995) „ 



§ o Jk/bmm^m^m^ (PDGF) ^(D^^m^ n m.mmmm^mmm^m^ (bPGF) 
(Dm^-^it. o-zmm^^i^it'^mizmmv. GiuRi:s.t)f/xiiGiuR4-b->^^-^y 

h<D^M^M^&!\,Z^iia'^^^J. Neurosci. 17, 227-240, 1997, Glia 10, 149 
-153, 1994) „ 

— CG-4 (:ry iJ^^i/ Fnif>f httfii^#;) K^}r}^GlviS2<Dmtaiit. 2MM 

^mmii:tV:^7'yhU-^-^ h^(D^it^m^-t^U. Neurosci. le, 519-530. 
1996) „ 



if y:f~vmi:if;i/^^- hJCglLTli, C6-gliomalcij:GluR2^>fe^® 
:^)^i£V^Z:il(J. Nuerosci. Res. 46, 164-178, 1996)-^, 66%©glioblastoma^ 
ililJJS:^^^;!/;?:?^- h^^#:rdr-;^ htCH^SbJ^rS-M-rS (Eur. J. Neurosci 
. 10, 2153-2162, 1998)Z.i::ib'5#^$tlTV>Sc 
[0 0 0 4] 

W000/24395{C t*, m'^'B(Dt=, iti 0 AMPA^^#;^##: t. ^J]^ CD^BS#M 

^M^n^MWM (medulloblastoma) , if V :t-^<D—MX&^MMM^®. (h 
uman brain astrocytoma) tf^mif^th. JiiMJgSJffitC^f SAMPA^##:M^3^GY 
KI524460in vitro®^:^j&^a^StlT V\S. 
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HtC, ±fH^^#^CJ:S|ir:fc(PNAS 98 (ll), 6372-6377, 2001) tCl*, NMDA-^AM 

* 

Nature Medicine 7(9), 1010-1015, 2001{Cli, NMDA^^#:|g^^J-e$> 
SM-801^ttJfmemantin:ib^ hglioblastoiiia"??feSC6^ttJ^RG2glioma^:HiE-5^ 

aS:S^LTV^^V^i:(Z)M^^^3b^^'5 (Nature Medcine 6(4), 369-370, 2000) , 
$ e>{CJ:MII:fcCOgfefFjSC (Nature Medicine 7(9), 994-995 , 2001)®;&3b^T?%C6 
;R.OTG2glioma?:MV^;fei&%^T^;^J&t, ^#MP^«^iKBlfet-'5<Z);b^^CO V%T 

PNAS 98(25), 14687-14692 , 2001K:i*, a^CDt M*M0^M3&^e>#fe 
cell lineJCli, :«7;i/S/':rA^jl'aODltV\^$g^MGluR-B}6'5^3^bT^ y , CTltl 

b _hsa35:mx aHl^lCAMPA^^^MtltMtC i: S r tl e> ®gl ioblas 

t^a^T, AMPA^^^cMinijUIjO^, t: h#M0^ttOD®tifeit5ililf!l#MS:Jt"tS 
[0 0 0 5] 

b J; e> i: smi®] 
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•So 

[00 0 6] 

tJ!oT, #^JP^MMM®AMPA^^^;?)'?GluRl^t)f/Xi±GluR4i?-:/rL::iy h*^ 
#^StlGluR2S:|§^^bTV^;&V^Cli:*^e>, MAMPA^^#®lgV>C a ^'^jgjg'lt}?)'^ 

[0 0 0 7] 
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■ ■ 

m^m^ V ^ li, ^^-^^i^icM-^ b, AMPA^^#: iJr ^ - b & ifi^f 

^V\liAMPA^W#:(Z)M'^^^{Cift^M-a-b;&VN){j«, AMPA 

CO 0 0 8] 

^f*b<ii. 2, 3-j;t: Kn^t/- 6-Phn-7-x;i/7r^'f;i/-^> 

y(F)-^y' ^i^U > (NBQX) , JStmO 96/10023{C|gat^tlfeAMP A^^#M 

[2, 3-$;?;r^y-7- (i H->f ^ 1 -6- 

[2, 3-s;;^-^y-7- (iH — f^^Jfy-;i/-i — f;i/) -e-^bn- 
1, 2, 3, 4 -T^h^t: Kn^jpy dpiJ-u >-i->r;v] i^Ml±^X«*SS^i^& 

^m^cDMmm'^, ^m, mm, ^ntr:t>^, i/zi^m, -ruym, ^a^^ 
, y-^jim, ^v^ym, %ml, ^)y^m, ^:i^ym, m^m, mm, \f.^^)y 

m, :^y ^7s}yiisym, :£^y^7s)\jiisym, ^}\^^%ym^oMWm>L<Jim¥iM 
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m 

^U<^i^/:^>A:^^;^ (zonampanel) |p-fe, [2, 3-i>^:t^y-7- ( 

1 ^ i$fy-;i/- 1 ->r;i/) -6-— hn-i, 2, 3, 4-7^h^iiKn 

[0 0 0 9] 

^fe, _hia'fb'^ii?®fl&C=fe, PCTHI^i^gayN":^:? V^y h wo 97/19066 iClH^ $41 
TV^'5AMPA^"fe:^^ — ; Neurosear ch (Denmark) J: oTM^Stl, T^MStlTV^ 

rNS-1201j rNS-409j ;Eli Lilly (United States) (Djt-^ 

m rLY-311446j (2-T^>^-3- (2- <3- (IH-t- h ^ V^-;i/-5->f ;i/) 

ya^j^i/) ;v) -fuy^yityW.) . rLY-300i64j (7-T-fe^>n/-5- ( 

4_y^ y -8 (R) g-^'t Fn-7H-1, 3, -V:^^ 

yn (4, 5h) (2, 3) /<>y2?riftf» . rLY-293606j . rLY-293558j 
=bO<li rGYKI-53655j ^ 20th CI NP (Melbourne) , 1996, Abs S-40-llCSB^ 
§t^TV^'5^T(Z)AMPAT>^^ F ; Novo Nordisk (Denmark) ®>fb-^i^ TNNC- 

07-0775J ^h<\%?cm^'!^W^yyi^vV wo 96/15100lC§a^S4T;TV>-5^ 
TODAMPATi/iJf df— h ; Symphony Pharmaceuticals (United States) ©-ffc-^^ 

rSYM-2206j (4- (r ^ >^ 7 ai— ;i/) -i-:^^;v-6, 7- i:f>^VyV:^^ 

^) 2-s;?i:: Kn:7tjt^>:;?>-2-:;i7;i/jK^-9-^ K) %b<«Jo 

urnal of Medicianal Chemistry, 1996, 39, 343da^StlT V^S^T(Z)AMPAT 
:y^drn^b ; Servier (France) CD^fb-^ifef rs-17625j (6, l-V^UXl-Z- ( 
IH) — ;^^ry 3— U >M%b < liJournal of Medicinal Chemistry, 199 

6, 39, 197lC|B^$tu*rv>S^'r<Z)AMPAT>tJ« >^ h ; 2-:^;1/jK=¥S/-1-:?1 
^;i/-7- h U 7;i/;rn;*f^;b>f ^tJfy (l. 2-a) ^r>'^i^U>-4 (5H) -:r 

L/ < ttPCTHI^<^^A">7 l/^; hWO 95/21842, WO 96/08492^ J: tKW096/0849 
3^C|a^S4^TV^S^T0DAMPAT>^ h ; 6- (4- e V i;?— ;!/) -lH-1, 

2, S-hUTVn (4. 5-a) fcfU^S^^-^- (5H) b < I* Journal of 
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Medicinal Chemistry 1995, 38, 587CtB«$tlT V^S^T®A^^PAr >^ =f-:^ 

h ; ?cim^^M^^yy^y ^ wo 94/26747, wo 95/19346, wo 95/12594, wo 95 

/02601, WO 95/26342, WO 95/26349, WO 95/26350, WO 95/26351, WO 95/26352 
, WO 96/31511^ j:t>*WO 95/02602lCia«StlT V^§^T<Z)AMPAT^' 3« h ; 

•^ti}:fy!tym%h<mcmm^w^>yi^yh wo 95/i2587iciaig$ti-c 

V^S:^•r®Al^PAT>t5^ ^ b J Symphony Pharmaceutical (United States) (D^tl 

« 

•^#1 rsYM-2250j ; Servier(FRance)(D^b-^i^ rs-18986j =fcb<lil3th Int. 
Symp. Med. Chem. (Paris), 1994, Abs P29lC|a^^tlT VN§^T®AMPAT>5f 
if^Xh ; Warner-Lambert (United States) (O-ffc-^i^ rNNC-07-9202% b < l±20 
8th ACS (Washington, DC), 1994,Abs MEDI 170JCSa^StlT V^S^T©AMPAT 

>^dr-:;^. h ; ^b-a-^ fiDRA-2ij a-^nu-s-:f>^jv-3, A-P\l\^U- 

2H-1, 2, A-^y)/^rVrPy-5, 5-p7t^t/\^) %h<ltSoc. Neurosci 
. Abs (Washington, DC), 1993, Abs 124.7fe j:tJ«124.8lC|B^SnT V>S^T(D 
AMPAyv^ rf—>?> b ; Warner-Lambert (United States) ©'fb-n-^ rNS-409j =feb 
<ltJ. Med. Chem. 1995 , 38,3720X«PCTffli^<ii:BgA-> :7 l/^y h WO 96/08494^ 
itJ^WO 96/08495^CfB«$4^TV^S^T(DAMPAT>^=^-^ h J Neurosearch(Den 
mark)©'fb^^ TNS— 393j ; Symphony Pharmaceuticals (United States) ©-fb-^ 
m rsYM-2101J , rsYM-2007j ^Jiit^ rsYM-2057j ; Cortex Pharmaceutical 
(United States) ©-fb-a^i® TAMPAAlexj (1- (1, S-r<y)/V:i-^l/U-5-->( 
J]/itJJVm=-)V) \d^VPy) =fob<«Scrip. 1995, 2088/9, 14^* tKScrip. 19 
96 , 2187 , 21%b<ttPCTHBg<55iBS/N°>7l/^/ h WO 96/38414{CfB^Stl,T V^S 
^T©AMPAT>i5?::3"-Xh ;'fb^i^ rLY-293558j rLY-215490j i5J^t:^T*^ 
l»p_6- (2- (lH--r h9y-;b-5 — f;i/X^;i/) -3 — (V^^VyiJ)^^^ 

m 

>m(CAS registry no. 154652-83-2) % L/ < J. Med. Chem., 1993 , 36 , 2046 

\z^m,^t\.x\^^±x<Dm?kry^^^7. v % rYM-90Kj (i, 4-^^ii 

l,»p_8- (iH->f ^^fy/-;v-i--f;v) -7--hn-2, z-^j^^^)yv 

:t>-lHCl(CAS registry no. 154164-30-4* feliScrip. 1994, 1972, 14, =fe b 
<^iPCTffl|^<a{|g/^°>:7^'^y h WO 96/10023lC|a^StlTV%S^T®AMPAT>i5f 

m 
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ryn^-fe^Aj (N- (2- (3-jJ>;u^;I/-2, 5-^;^^;^ 

-lH-tfD-;i/-l->f;^) -r-fehr^ K(CAS registry no. 119610- 

26-3) % L/ < H - a y1#i^287988lCfBig $ V n ^±X(DMPkT > ^ :^ 
h ; Warner-LambertCD^tl-^% rNS-257j ; Novo Nordisk (Denmark) (^j-ffc-^i^ TNN 
C-07-9202J , KyorinCD-fb-^^ rGRA-334j > Symphony(Z)jfc;-^iil rsYM-2261J , 
rSYM-2262j , rsYM-2189j , rsYM-2070j , rsYM-2207j , krmov\s<OVCi^^ 
rSYH-2259j , rsYM-2257j , Pfizer (Z>>fb-^^ rcp-15396j , rpD-161989j , 
rpD-160725j , rpD-159265j . NovartisOD-fb-^i^ rAMP-397Aj , Aventis^'ft 
rRPR-118723j , ^\&a)it^m rEGIS-8832lj , rEGIS-9637j , rEGIS-74 
44j , Boehringer IngelheimOO^b-^i^ rBIIR-561-CLj , NeurosearchCD-fb-^^ ^ 
NS-1209J \ NovoCD-fb-^ife rpanapanel.j rLU-73068j , Roche® -fb-^lf rRo-48 
-8587 J , BTGOQ-fb-^i© rBTG-8457j , rBTG-8452j ,2-[N-(4-^nn7 
x—;!/) -N-:)t^;i/r^ -4 H-fcfU K [3, 2-e] -1, Z-^YV 
y-A-yirV^\^<\%?Q,TmWAm^^yy\yv h W096/26927lC|S^SnTVNS^ 
*CC[)#^^-^MAMPAT>^ :^ b ; % b < li3-n 7^'#ff283959fc j;t>*Scienc 
e, 1988 , 241, 7OllC|BS$tlTV>S^T0AMPAr >^ h ; feiO^. Roche 

(Switzerland)® Ty-^-fe^fAj %L/<ttl- (4- ^ h e^Vl/> -2-tr 

nU2;>V>(CAS registry no. 72432-10-1)* fclia-d *V>^'?#fF5143tCfa^S 
tlTVNS^T®AMPAT>^^rnx h;&>6>^^^j:*;M^StlS'fb^#> :S.tJ^x- 

lf-f® rE 2 0 0 7j citie>cDAMPA^W#^iiaW^^§&*&iS#t-sc!:i: 

[0 0 10] 

H^^J#"r-5) &^«), ^0 3^)^®<^^Stl7^#ff^C|H^$;nfcAMPA^^^$:|Ja^ 
^Sffc-^%%-^*n-2>, : 5,654,303(1997^^8^5H) ; 5,639,751 (1997^6.^17 
H) ; 5,614,532 (1997^5^ 25 H) ; 5,614,508 (1997^^5^25 5) ; 5,606,062 
(1997^2^ 25 0) ; 5,580,877 (1996^12^ 30) ; 5,559,125 (1996^^9^240 
) ; 5,559,106 (1996^9^ 240) ; 5,532,236 (1996^1^7^20) ; 5,527,810 (19 
96^^6^180) ; 5,521,174 (1996^5^ 280) ; 5,519,019 (1996^5^210) ;5 
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,514,680 (1996^5^70) ; 5,631,373 (1997^5^ 20 H) ; 5,622,952 (1997^4 
^22H) ; 5.620,979 (1997^4^15B) ; 5,510,338 (1996^4^230) ; 5,504, 
085 (1996^4^20) ; 5,475,008 (1995^12^ 120 ) ; 5,446,051 (1995^8^29 
0) ; 5,426,106 (1995^6^200) ; 5,420,155 (1995^5^ 300) ; 5,407,935 
(1995^4^180) ; 5,399,696 (1995^^3^210) ; 5,395,827 (1995^3^70) 
; 5,376,748 (1994^12^270) ; 5,364,876 (1994^11^ 150) ; 5,356,902 (1 
994^10^180) ; 5,342,946 (1994^8;^ 30 0) ; 5,268,378 (1993^12^70) 
; ^j;tJ^, 5,252,584(1993^1OHl20)o 



[0 0 11] 

jtjD-f F) , :ij;i/JJ^^^:J^^> (Q^ISM) . -T^^^/nv^f K (temozolomide; 
[0 0 12] 

m. 
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4 ^ra"eia-#^ b T % a V % o 

[0013]' 

3i< U 1/ ^ U ^ - -'v* :t U -:/^*cZ)i; o^fil^^fi, x:5fy-;v 

^ifeii*$e>icR&BM, miiM. ^^b^fii. ^^^tM m^it, ^fyv-T^ 
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s v^ ^M^ffii^K® 7 ;i/ A -emm L T % <fe V \„ 

mM<o ^ ^ rjimmm> "^mu mmm. ^^n. R&0^^^^bTv^T%i:v^ 

[0 0 14] 

immmi 

M RS ^ ^ ti S % ® "t? I* ^ V \ „ 
H^Mi 

in vitro nmBWM hglioblastoma) 



2^ll)^ic'«li h glioblastoma MM (CGNH-89 cell line) 

00 /iM + NBQx 20 .ttM&i^inbfci^^s ^;i/-^{cii^^i-j- b, 48 f^mmmvtc 

„ CGNH-89 cell It 10 % Mmitm (fetal calf serum) ^^M^^ DMEM (Dulb 
ecco' s modified Eagle's medium) cf»7?^^b:fe.« 
CGNH-89 cell line 

CGNH-89 cell lineji, 5 6 J: ♦J iiffi NicolasP, 
®Explanti£ (Science 196, 60-63, 1977) lCt^&oT^3ibfco ^cell lineli^ 
^yrmmm'^W.'&Mti (GFAP) , vimentin, A2B5, ymmM.^^^ 



1 2 
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m'\S.^^-ta. Neuropathol. Exp. Neurol., 57653-663, 1998)o ^T^c, AMPA^ 



mi^O^^=L=L^y hGlvRU G1UR2, GluR2/3, GUUm^. SlOT-PCTlC j:SGluR 
1-4 mRNACDlP^^ffC!)^^. ^J^flSI«cliGluRmtJ^GluR4&|,l^ GlM&Z^mumt 



mmmi'^m(Dmmit. mm^^ ^^V:. TUNEL (terminal deoxynucleotide t 
ransferase (TdT)-mediated dUTP nick end labeling) ?SICTT/K h - J/^:?^ ^ 
r&^^bfe. tfc, KiB7 m#iS:«V^S;l^l{CJ:y t bslioblastoma MO 

Mmtt¥i©M±^^^^'ea^^> Student's t-test?^^:^ VNT^tf^tf 



ir;L,3t^>m*-^«^"C'«, 48^im<Z)^#^r^*^ b glioblastoma 

CO 0 1 5] 

[^1] 



AMPA '^S^V^i^M NBQX (Ol^tMB^M 




TUNEL-;^nT :mm«^miPlCfeltS TUNEL ^'|i0|Som& l^mS^lv^^'^ ^ ( 
propidium iodine) ^ffi^O^^iJC-eHi^ l/fefJ-^ 

Ri-67gS-fe*gf5C:0Mii=^^t^^*'^'^ '^^"^'^ i^ffiM^ii&llimiSftCfel^S PI 
(propidium iodine) jS-ffi^O^^T^IM^UfetJ-^ 
«P<0.03, *« P<0.001 



1 3 
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.[0016] 

in vivo nBB^M (li h glioblastoma) MMi^^ 
2^^it{Cli5? - (5-6 weeks old) b, ^1^^ 1 V^fcCGNH-89 

S ^-^^ (n=4) ^itJ^ PBS (phosphate buffered saline) (n=4) (D2 

T^SHf^t-e^iiM^bfco «^-9-^Xtt7^X{Cj:y|JgHlcWitU (length 

X width^) X 1/2 ilV^e»tt■^^^-J:y^^^^t^^^- 
Mmid:¥:%'fii±S^^^"C'^b, Student's t-test^S:ffl VNT^fM?^ff 5:4? o 

fe„ P<0.05&:tS7K^^i:l/:^o 

4. 6 fej:t?8H-e^it:&Ji5ifflJM#ffl^a^bfc (02) o 



^if;b^>3 3. 3g&^iMM>!K4 0 0mllc^^$i3:. rtv JC v^':^ > :^ ;v 
1 0 g &in^T^#P^«?^ii:fco ^MMtKI 4 0 0ml ^in^. HJC 

V>-h~;i/4 0 g&^«?$-&^c^. ^|Jia7K^iD;tT2 0 0 0ml ilbfc, Z 

3 0ml^fi:®>''?^T;^JC 1 Sml^Sb, 



[0 0 17] 
[0 0 18] 

[@McDti#^^%] 

[® 1 ] ® nj:t: h glioblastoma 0ia«:48 t^^^ilbfe^<Z)^;v^ ^ ^^^^ 

1 4 ffiliE#2 003-3033397 
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[02] 02tt=i;yhn-;V (PBS) ;gttJJ>/-:^>>'1:^^;i/ lOO mg/kg^ 



2003-3033397 
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